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Remarks 

In view of the above amendments and the following remarks, reconsideration 
of the outstanding office action is respectfully requested. 

Claim 1 has been amended, claims 3 and 6 have been cancelled without 
prejudice, and new claims 14-21 have been added. Descriptive support for new claim 14 
appears in the first full paragraph on page 30 and the third full paragraph on page 35; 
descriptive support for new claim 15 appears in the first full paragraph on page 34; and 
descriptive support for new claim 16 appears in the first full paragraph on page 30. New 
claim 17 finds descriptive support in original claim 3 (i.e., claim written in independent 
form), and new claims 18-21 find descriptive support in original claims 3 and 8-13. Claims 
1, 2, 4, 5, and 7-21 are pending, with claims 4 and 5 being withdrawn. 

The amendments to the specification are made to correct typographical errors. 
In particular, the paragraph on page 1 03 is corrected to render the specification internally 
consistent. The specification at page 58, lines 17-18, clearly recites that holB was not 
identified by Deckert et al., 1998. Therefore, correction of the paragraph on page 103 does 
not constitute new matter. 

Applicants respectfully request reconsideration of the restriction requirement 
imposed in the present application. Because of the relatedness of the subunits and their use 
together in a clamp loader complex (see, e.g., claims 9 and 19), applicants submit that the 
search of the related subcombinations would not be burdensome. 

The objection to the specification is overcome by the above amendments. 
Although applicants disagree with the assertion made by the U.S. Patent and Trademark 
Office ("PTO"), the present claim language is clearly supported by the first full paragraph on 
page 30, along with the disclosure of the nucleic acid sequence of SEQ ID NO: 177 (and SEQ 
ID NOS: 179 and 181) and the corresponding amino acid sequence of SEQ ID NO: 178 (and 
SEQ ID NOS: 180 and 182). 

The objections to claims 1,3, and 6 are overcome by the above amendments 
and should be withdrawn. The objection to claims 1-13 as encompassing non-elected subject 
matter is noted, but no amendments have been made in this regard given applicants' request 
for reconsideration (above). 
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The rejection of claim 7 under 35 U.S. C. §112 (second paragraph) for 
indefiniteness is respectfully traversed. The PTO has taken the position that the term 
"purified" is unclear in view of the language "isolated" as used in claim 1 . Applicants 
respectfully disagree. 

The term "isolated" connotes that the claimed subunit is in an environment 
that is distinct from that of the native subunit, i.e., the subunit no longer exists in a cellular 
environment. In contrast to a subunit that can exist, for example, in a protein extract obtained 
from a cell, a purified subunit is one that is substantially separated from other proteins. Both 
isolated delta subunit and purified delta subunit are described in the procedure recited in 
Example 19 for the recombinant expression of A. aeolicus delta subunit. In particular, 
Example 19 describes cell lysate containing the recombinant delta subunit (i.e., isolated but 
not yet purified protein), as well as the purification of delta subunit from the cell lysate (first 
via Heparin Agarose column and then via FFQ Sepharose column). Thus, "purified" and 
"isolated" are distinct terms, and persons of skill in the art would understand the distinction 
between these two terms. 

For these reasons, the rejection of claim 7 is improper and should be 

withdrawn. 

The rejection of claims 1, 2, and 4-13 under 35 U.S.C. §112 (first paragraph) 
as lacking written descriptive support is respectfully traversed. 

The burden of establishing that an application lacks adequate written 
descriptive support falls on the PTO. See In re Wertheim, 541 F.2d 257, 263, 191 USPQ 90, 
97 (CCPA 1976) ("[T]he PTO has the initial burden of presenting evidence or reasons why 
persons skilled in the art would not recognize in the disclosure a description of the invention 
defined by the claims."). Hence, the PTO must demonstrate why the disclosure is 
insufficient. 

The Federal Circuit has clearly espoused that per se conclusions of written 
description violations cannot be founded upon the basis of genus size alone. See Enzo 
Biochem, Inc. v. Gen-Probe Inc., 296 F.3d 1316, 1326-27, 63 USPQ2d 1609, 1614-15 (Fed. 
Cir. 2002) (refusing to adopt position that three species as a matter of law cannot satisfy 
written description requirement for significantly larger genus). Thus, the PTO's conclusion 
cannot be based on genus size alone. But that is precisely what the PTO has done at page 5 
of the outstanding office action. Because the PTO's position is unsupported by law and 
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unsupported by any facts other than genus size, applicants submit that the PTO's position 
cannot be sustained. 

In contrast, applicants present Exhibits 1 -3 (attached hereto) as evidence that 
the nucleic acid sequence of SEQ ID NO: 177 and the corresponding amino acid sequence of 
SEQ ID NO: 178 represent the claimed genus. Exhibit 1 is a presentation of a Genbank 
accession for a thermophilic Bacillus, or Geobacillus, holA nucleic acid that is homologous to 
the nucleotide sequence of SEQ ID NO: 177. This holA nucleic acid was identified by a 
protein-protein BLAST search of the Genbank database performed using the amino acid 
sequence of SEQ ID NO: 178 and the BLAST default settings. Based upon alignments 
performed using Align® for nucleic acids and ClustalW for amino acids (using the European 
Molecular Biology Laboratory server and its default settings), this homolog shares about 98 
percent identity at the nucleic acid level (Exhibit 2) and about 99 percent identity at the 
amino acid level (Exhibit 3). Thus, species of delta subunits from thermophilic organisms 
that belong to the biological classification Bacillus or Geobacillus clearly share similar 
structure and, therefore, function. 

Applicants submit that the language recited in claim 1 is precisely the type of 
claim language that was acknowledged in Univ. of California v. Eli Lilly s 119 F.3d 1559, 43 
USPQ2d 1398 (Fed. Cir. 1997) as being acceptable under the written description 
requirement. In Eli Lilly, the Federal Circuit addressed the validity of several claims of U.S. 
Patent No. 4,652,525 to Rutter et al. ("Rutter"), specifically those claims that recited the 
limitations 'vertebrate,' 'mammalian,' or 'human' cDNA for insulin. Rutter disclosed the 
nucleotide and amino acid sequences of a rat cDNA encoding insulin, and described a general 
procedure for obtaining the human cDNA encoding insulin. Id. at 1567, 43 USPQ2d at 1405. 
The Federal Circuit found that the description of the rat cDNA did not provide adequate 
descriptive support for the narrow subgenus of 'human' cDNA (no species disclosed), the 
larger subgenus of 'mammalian' cDNA (only the one rat species disclosed), and the larger 
genus of 'vertebrate' cDNA (only the one rat species disclosed). Id. at 1567-68, 43 USPQ2d 
at 1405. The Federal Circuit did acknowledge, however, the district court's statement that 
the specification provided adequate written descriptive support for the subgenus of 'rat' 
cDNA encoding insulin. Id. at 1566. 

Thus, functional language should be acceptable when the genus as claimed is 
sufficiently limited in scope (i.e., from Bacillus or Bacillus stearothermophilus) and the 
specification describes one or more species within that genus. Claim 1 recites the same type 
of functional claim language that was identified as acceptable in Eli Lilly given the 
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description of a single species by its nucleotide sequence. Thus, it should be evident that 
claim 1 (and claims dependent thereon) finds written descriptive support in the present 
application. 

As demonstrated by Exhibits 1-3, one of ordinary skill in the art would have 
understood that applicants were in possession of the presently claimed invention at the time 
the present application was filed. This is so, because persons of skill in the art would have 
expected sufficiently related organisms from the genus Bacillus (and now Geobacillus) to 
possess homologous hoi A nucleotide sequences or delta subunit proteins. Exhibits 1-3 
confirm this expectation to have been reasonable. 

In view of all of the foregoing, applicants submit that the rejection of claims 1, 
2, and 4-13 is improper and should be withdrawn. 

The rejection of claims 1, 2, and 4-13 under 35 U.S.C. §112 (first paragraph) 
for lack of enablement is respectfully traversed. 

It is the position of the PTO that the specification does not provide sufficient 
guidance for making and using other delta subunits within the scope of the claims. 
Applicants respectfully disagree. 

The PTO is respectfully reminded that all that is needed is objective 
enablement of what is claimed. In re Wright, 999 F.2d 1557, 1561, 27 USPQ2d 1510, 1513 
(Fed. Cir. 1993). The present application provides the nucleotide sequence of Bacillus (now 
Geobacillus) stearothermophilus holA (e.g., SEQ ID NO: 177) and describes how one of 
ordinary skill can isolate homo logs of the disclosed sequence (see page 41, line 9 to page 42, 
line 29), express the delta subunit encoded by such homologous holA sequences (see 
Example 19, expressing A aeolicus delta subunit), and test the encoded delta subunit for 
clamp loader assembly competence (see Examples 24 and 25, testing A. aeolicus clamp 
loader assembly) and for clamp loader activity (see Examples 26 and 30, testing A. aeolicus 
clamp loader activity). Thus, one of ordinary skill in the art would have been fully able to 
make and use DNA molecules and their encoded proteins within the scope of the presently 
claimed invention. 

Moreover, with regard to method 3 for homolog identification, described at 
page 42, that is precisely the approach used to identify the holA homolog shown in Exhibit 1 
(i.e., from other Bacillus or Geobacillus organisms). For this reason, it should be apparent 
that the present application fully enables the production and use of other species of Bacillus 
or Bacillus (now Geobacillus) stearothermophilus holA homologs. 
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In view of all of the foregoing, applicants submit that the rejection of claims 1, 
2, and 4-13 for lack of enablement is improper and should be withdrawn. 



Because 1 is allowable for the reasons noted above, applicants further submit 
that new claims 14-16 also are allowable. Because previous claim 3 was not rejected, 
applicants submit that new claims 17-21 are allowable. 

In view of all of the foregoing, applicant submits that this case is in condition 
for allowance and such allowance is earnestly solicited. 



Respectfully submitted, 



Date: December 1, 2006 /Edwin V. Merkel/ 

Edwin V. Merkel 
Registration No. 40,087 

NIXON PEABODY LLP 
Clinton Square, P.O. Box 31051 
Rochester, New York 14603 
Telephone: (585)263-1128 
Facsimile: (585)263-1600 
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Search Nucleotide 

Limits 

Display GenBank(FuI!) ^ 
Range: from 2532557 



Page 1 of 2 
My NCBI 



^^^^^^^ I§jSainJ {R ^ d 

Gerome Structure PMC Tsxonofny GMiM Sooks 



Protein 

S; for 

Preview/index 

Show 5 lf Sendto 



Clear 



History 



Clipboard 



Details 



to 2533603 ■ f Show whole sequence j Q Reverse complemented strand Fe; 
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F eatures Seouence 
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LOCOS 

DEFINITION 

ACCESSION 

VERSION 

KEYWORDS 

SOURCE 

ORGANISM 

REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
FOEMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



FEATURES 

source 
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BA00004 3 104 7 bp DNA linear HOT G4 -DEC-2004 

Geobacillus kaustophilus HTA426 DNA, complete genome, 
BACCGG43 REGION : 2532557, .2533603 
BAOOOO^ 3. i GI ; 58318377 

Geobscillus kaustcphilus HTA426 
Gecbacii lus. kausto philus K TA4 26 

Bacteria; Firmicwtes; Baci Hales; Bacillaceae; Geobacillus. 

X 

Takasrd.,H-, Takaki,Y-, Cftee,G.Jw Nishi,S., Shimamura, S* , Suzuki, 
Matsuj. 7 S* and Uchiyama,!, 

Thermoacaptation trait revealed by the genome sequence of 

thermophilic Geobacillus kaustophilus 

(er) Nucleic Acids Res. 32 {21}, 6292-6303 (2004) 

15576355 

2 (bases I to 1047} 

Takajai,R., Takaki.Y. and Chee,G. 

Direct Submi s s i on 

Submitted (25- JON- 2003} Hideto Takaird, Japan Marine Science and 
Technology Center, Microbial Genome Analysis Research Group; 2-15 
Natsushima-ehc, Yokcsuka, Kanagawa 237-0061, Japan 
(E-rnail : takaifdh@iamstec-go - jp f 

URL: http://wwoamstec-go.jp/jamstec-e/bic/exbase* html, 
Tel: 81-4 6-667-964 3, Fax: Bl-4 6-867-5645 } 

Location/Qualifiers 

1. .1047 

/organisra« ,, Geobaciilus fcaustophilus HTA426" 

/mol_type^ H genomic DNA rt 

/strain*"HTA426* 

/isoiation_source- n isolated froin the deepest Ocean" 

/db_xre f * * t a xon : 2 3 5 90 9 * 

/rtote-^thermophile" 

complement (1 * ,1041} 

/locus_tag-"GK2513" 

complement {I . .1047} 

/locus_tag- B GK2513" 

/cedents t ar t -1 

/translatable"* 11. 

/product^hypothetical conserved protein." 

/pr ot e i n^i BADIiZli^I * 
/db xref^'GI: 56380890* 

/t ransiati on- "MLERVWGNIEKRRFSLLYLLyGNEPFLLrEryERLVNAALG FEE 
REWN LAV V DC EE TPVEAALEEAET V PF FGERRV IL1KHPYFFTS EKEKE I EH DLAKLE 
kyhKhPSPFSI W FFA P Y EKLDERKK I TKLAKEQSE WI AA PLAEAE LRA SfVRRRI ES 
Q^QASDEA J DVX:I. ; HRAGT0I>SALANE I DKLALFAGSGGT 1 EAAAVERLVARTPEENV 
FV L VE QVaKH I." I F A^LQT FY DLLENNEEP IKt LALLAAH FRLLSQ V KwLASLG V GQAQ 
I AAALKVH P FR VKLALAOAARFADGELAEA I NELADAD YE VKS GAVDRRLAVELLLMR 
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wgtrfaqagrhgrr" 

ORIGIN 

1 tcaccgccgg eegtgacgcc ccgcttgcgc egggegggtg ccccaccgca tcagaagcag 
61 ctcaacggcc aaceggegat cgaccgctcc octette act tegtaategg egtcagegag 
121 ctegttgate gcctcagcaa gctctccgtc agegaaqegg geegcttgag caagagegaq 
161 ettgacgegg aacgggtgca ccttgagcgc cgcagcaatt tgcgcctgcc cgtagcctaa 
241 qgsggcaage catttcsctt gcgaaagcaa gcggaaatgg geggegagea gcgccaaaat 
301 tttgategge tcttcattgt tttcaagcag atcataaaac gtctqcaacg ccgctggaat 
361 gtcgcgcttc gccacttgct cgacaagcac aaatacgttt tcttccggcg tgegggegae 
421 aagccgttca accgccgccg cctcga tggt tccgcccgat ccggcaaaca gggccaattt 
481 atcgatttca ttcgecaagg eggaaagctg cgtcceggcc cgccg-caaca ggacateaat 
541 cgcctcgtcg ettgettgeg ccccttggct etcgatgegg cgcegcaccc aggegegcag 
601 ctccgcttcg gcgagegggg eggegatgae gaettcgett tgctctttgg egagcttegt 
661 aatttttttt cgctcatcaa gettctegta eggegegaaa aagacgacga tegaaaaegg 
721 cgacggcgcc ttcaagtacg cctccagctt cgccaaatca tgttcgatct ccttct-cttt 
781 tteagaegtg aaaaaatatg gatgettgat gaggatgaca cgccgctcgc egaaaaaegg 
841 caccgtctcg gcctectcaa gcgccgcctc gaeeggegtt tcctcgcagt cgtacacagc 
901 caagttccac tcccgctcct eggggecaag cgctgcgttc accaatcgct cataegttte 
961 cgttaataaa aacggetcat tgccgtataa taaataaaga agagaaaaac geegttttte 
1021 aatgtttccc catacgegtt ccagcat 

// 

Disdajrner | WfteJoiheHejj) Desk 
NCBI | NLM | NfH 
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U Program; needle 

g Runda ts: vved Aug 23 05 : 38 r 23 

& Align_i:ormat : srspair 

$ Report_file; /ehi/extserv/old-- work/needle- 20060823 -053 6226 G401273 . output 

£. || £ £i. i: :| it. -t t r -v -]: r; - r S ir "J f. 



# 

# AIigned_sequences: 2 

# I: SEQJL77 

# 2; GJcaustophilus 

# Matrix: EBLOSUM62 

# Gap_penalty: 10.0 

# Extend_penalty; 0,5 
# 

# Length: 1047 

# Identity: 1030/1047 (98.4%) 

# Similarity: 1030/1047 {38 . 4%) 

# Gaps: 3/1047 { 0.3%} 

# Score: 
# 



SEQ_177 i ATGC7^AJ*J2GCGTATGG^GAAA^ 50 

! 1 f H H M i ! ! N f I M 1 1 1 1 M I i I M 1 1 f f 1 1 II N f ! i 1 1 1 ( . . 1 1 

GJcaustqphilu 1 Atgctggaacgcgtatggggaaacat tgaaaaacggcgtttttctcfctct 50 



SEQ_177 


51 


TTOTTTATTATACGGC^ 


1GG 


G_kaustophilu 


51 


MINN! M N N 1! U H H i I N M M 1 1 i H ! M f M N ! f 1 M 1! 

ttatttattatacggcaatgagccgttXttattaacggaaacgtatgagc 


1 GO 


SE0„177 


101 


QATTQGTGAACG CAG CG CTTGG CCCCGAGG AGCGGGAGTGGAACTlXSOCT 

M H i M II M 1 M J M 1 M i 1 i M H f N I ! f M J M ! H U N ! M f i 

gattggtgaacgcagcgcttggccccgaggagcgggagtggaacttggct 


150 


GJkaus tophilu 


101 


ISO 


SEQ_177 


151 


GTGTACGACTGCGAQGAAACGCCGATCGAG<5CGGCGCTTGAGGAGGCCGA 


200 


G_kaustophilu 


153 


! n M n ? 1 M J M n M J 1 1 M i - n N H M M H M 1 N N ! M 1 1 1 

gtgtacgaetgcgaggaaacgccggtcgaggcggcgcttgaggaggccga 


200 


SBQ_177 


201 


GAC<XrTGCCGTTTTTCGGCGA^ 

mmuiHmiMUMMimniin.nmmmmii 

gacggtgccgtttttcggcgagcggcgtgtcstcctcatcaagcatccat 


250 


G_ka.ii & tophi I u 


201 


250 



£E0_X7? 

G_kau s t oph i lu 

SEQJL77 

G_kaustopliilu 

SEQJL77 

G Jzaustophi lu 

G_kau«rtophi lu 
SBQ_177 



251 ATTTTTTTA CGTCTG AAAAAG AGAAGGAGATCGAAC ATGATTTGG CG AAG 3 0 G 

M M M I ^ f 1 1 M 1 1 f I f M f r f M f I M f ! i M 1 1 J M ! I M f ! f f I U 

251 attcttteacgtctgaaaaagaga&ggagatcgaacatgatttggcgaag 3 GO 

3 0 1 CTGGAOGCGTACTTGAAGGCGCCGTCGCCGTTTTCGATCGTCGTO^TT'T" * * 0 

! M ! f H i 1 1 II f H f ! { N M M S I f M I f i N f II II M ! J r i f f M I 

301 cfcggaggcgta.cttgaaggcgccgtcgocgttttcgatcgtcgtctt.ttt 3S0 

3 S 1 CGCXaCCGTACGAGAAGCfTG^ r a 4 o 0 

I II fill 1 1 HI lifflN!! If III Ni M If 1! NIMHI NIMH 

351 cgcgccgtacgagaagcttgatgagcgaaaaaaaattacgaagctcgcca 400 

401 A^GAGCAAAGCGAAG^CGTCATCGC^GCCCXXXrrCGCCGAAGCC^GC^ 450 

N I U f ! I M i f ! M 1 r f f I M f U 1 1 U f! I f ! 1 1 M I (I U i ! M ! M 

4 0 1 aagagcaaagcgaa gt eg t ca t cgccg ccccgc t e gccgaagcggagctg 4 5 0 
4 5 1 CGTGCCTGGGTGCGGCG CCGCATCGAGAG C C AAGGGG CGCAAGCAAGCGA 5 0 0 

m n r m Ji m r n t f n i n m f r n f u i f s f 1 1 if i m n f n f 1 1 

451 cgcgcctgggtgcggcgccgcatcgagagccaaggggcgcaagcaagcga 500 



SEQ 1 7 7 

G k&ustopbilu 

SEQ 177 

3 ka us tophi, lu 

SEQ_I7 7 

G_ kaua tophi. lu 

SEO_I77 

G kausroph ilu 

SEQ_177 

G_ kau£5 tophi lu 

G_kaus tophi lu 
S£Q_177 
Gkaus tophi lu 
SEQ_i77 

GJtaue tophi lu 

SEQ_177 
G_ kau s t cph 1 1 u 
SEQ_ 17? 
GJtaus tophi lu 
SEQ 1 77 
G_kaus tophi 1 u 



501 CGAGGCGATTaW^ 

m m m i n i u h m m n i m mil m m m m m in u h 

501 cgaogcgattgatgtcctgctgcggccjggcogggacgceEgctttccgcct 
551 TGGCGAATCAAATCOKTAAAT^ 

mm ini 1 1 1 1 1 f 1 1 in imifiiiuimi mm ii nni 

551 tggcgaatgaaalcgafcaaattggccctgtttgccggaccgggcggaacc 
6 01 AT CGAG G C (>GC03CGGT1X^. AGCX^C^^^TCGCCCGCA CGC CGGAAGA#y"iA 

i i M 1 M i i I i ! ! I M ! ! ! h N M I ! [ f ! H I M M ) i ! M i M ! ! M ! 

SO! atcgaggcggcggcggttgaacggcttgtcgcccgcacgccggaagaaaa 
6 5 1 CG TATTTGTCs CTTGT CGAGCAAGTGG CCAAGCGCGACATTCCAG CAG CGT 

f 1 ! j M M f P 1 1 ! I i i f ! r i i ( ! ! 3 1 M f M i 1 1 ! i M ! f ( N 1 1 I M ! 

6 5 1 eg t att tg t gc t tg t cga gcaa.g t ggcgaagcgc gaca 1 1 ccag <:: g gcg t. 



7 0 1 1^CAGA€GTT77ATGATCTGCTT<^ 

nnmu mnMMiM m mnminnminmnm 

701 cgcagacgttttatgatctgcttgaaaacaatgaagagccgatcaaaatt 



7 5 1 TT<^CGTO3CTCGC^ 

N I { 1 1 - 1 M 1 1 M M N ! 1 1 H H f H I U I ! ! ! H ! M f M I i i N i ( 

751 ttggcgctgctcgccgcccatttccgcttgctttcgcaagtgaaatggct 

8 G 1 TGCCTCC7TAGGCTACGGA.CAGGCGC^AATTGCTGCGGCGCTCAAGGTGC 

M M M H I M N . m n m m 



M i M 



i I 



SOI tgcctccttaggctacgggcaggcgcaaattgctgcggcgctcaaggtgc 
£ 5 1 ACGCGTTCCGCGTCA/^GCTCGCl^Cri^GCl^CAAGGGGCCCGirrTCGCTGAC 

M i M N ! ! M ! M M I M [ f I ! 1 1 ! ! N I N 1 1 H ! M M ! M M i i H 

851 acccgttccgcgtcaagctcgctcttgctcaagcggcccgcttcgctgac 
901 GGAGhGCTTQ CTG AGGGG ATCAAOGAGCTCGOFGAGG CCGATTA CGAAGT 

H ! if [ N N M If ! M i ! I M i N I H M i f I M I N f M M M M I il 

9 0 I ggagagc 1 t g c t gagg cga t caacgagctcgc t gacgccga 1 t a cgaa gt 
9 5 1 GAAAAGGGGGGCGGTCGATCGCCGGTTGGCCGTTGAGCTG CTTCIGATG C 

f M 1 1 f M f ■ I ! M M M M i I M M if i If H 1 1 U 1 1 ! N f ! ! f M I ! 

951 gaaaagcggagcggt cgatcgccggt t ggccgt tgagc tgct tct gatgc 
1001 GCTGGGGCGCGCGCCCGGCGCAAGCGGGGCGCCACGGCCGGCGG 

I - f i f M J • ! ! I M M I i ii M I i M i! M f - n I H ! t M i I J 

1001 ggtggggcacccgcccggcgcaagcggggcgtcacggccggcggtgc 



560 
550 
600 
6 00 
6^0 
650 
100 
700 



750 
750 
800 
800 
850 

aso 
soa 

900 
950 
950 
1000 
: 1000 
1044 
104 7 



Exhibit 3 



% equ e n ce s f i : z ) Mi xgn.ec - b co re : ^ y 
Guide tree file created : [ /ebi/extserv/clustalw~ 

work/interact ive/cl ysta I w - 2 00 6 0 8 2 3 - 0 5 4 4 5443 . dnd] 
Start of Multiple Alignment: 
There are I groups 
Aligning. . - 

Group 1: Sequences: 2 Score: 7434 

Alignment Score 2093 

C.L u S ?AE - A 1 i grime n t f i. 1 e ere a led { / e b i. / e x t s e r v / e 1 u s t a 1 w - wq r k / i n tersctive / c .1 ustalw™ 
20060823-054 4 544 3. aln] 



SEQ 178 MLERVWGNI BKRK FSPL YLL YGNE P FLLT£TYEPLVKAJ^LGPEEREi*/^LAVYDCEETPIE 60 

GJcaustophilus MLERVWGN2 EKRRFSLLYLIeYGNEPFLLrETYERLV^AALGpEEREWNLAVYDCEETPVE 60 

* * * * * A' -A 1 * * .- •> * * * * * * * * * * * •* * * * * * * -A "A- * -A * * * * * -A * * + * * * * * + A * * * * * * 

SEQ 17 8 AAEEEAETVPFFGERRVI L I KH PY FFTSEKBKE I EH DlelKLEAYEKAPSFFSlWFFAPY 120 

G_kaustophilus AAE EE APT V P FFG ERRV I L I KH P Y FFT S EKEKE I EH DLAKLE A Y LKA P S P PS 1 VV F FA PY 120 

# * *• «i- * * * * * * A * * *: * * * * * * * -A v ******** * * * * * ****** * * * * * * * * * * + * * * * * * 

SECt EKLDERKK1TKLAKE0SEVVIAAPLAEAELRAWVRRRIES0GAQASDEAIDVLLRRAGTQ ISO 

G_ka i us t cph i Ins EKLDERKKI TKLAKEQSE VVI AAPLAEAELRAWV RRRI ESQGAQASDEAl DVLLRRAGTQ 130 

* * * •* * * * * * * * * "A * -*- * * * * * * ************ * * * * * * *■ * * * * ************ * * * -* * * 

SEQ 178 ESALANE I DKLALFAG SG G T I E AAAVERLV ART PEEN V EVP VEQV AXRD 1 PAALQ? FY DL 24 0 

G_kaustopbiii3S ESAEAN El DKLAL FAG SGGT I EAAAVERLVARTFEENVFVLVEQVAKRD I PAALQTFYDL 240 

* * * * * * * * * * * *■ * *************** * ********** * >- * * * * * -x * * * * * * * * -J. * * * * 

SEQ_17 8 LENN E E P 1 K I LALLAAH FRLLS Q vKv^l A S EG YGQAQ I AAAE KVH PFR VKLA.LAQAARFAD 300 

G kaest opblles LE N N EE PI K. I LAL L A.A H F.R LLSQ VKWLA5EG YGQAQ I AAALK VH PFR VXLALAQAAR FA D 300 

* * * *•*•**•*•*.■****** * *■ ******■*-*■**•*•***•*** * * * * * * * A- * * * ^ * * a sic * * * * * * * i * * 



SEQ 178 

G kaustophilus 



GELAEAINELADADYEVKSGAVDRRLAVELLLHRWGARPAOAGEEGRR 346 
GELAEAINEEADADYEVKSGAVDRKLAVELLLMPWGTRPAQAGRHGRR 34 8 



